Introduction
============

The management of infected tunneled-cuffed-catheters (TCC) is complicated, and the question of whether to salvage, replace, or remove infected catheters has been extensively debated.[@b1-ijnrd_01_01]--[@b7-ijnrd_01_01] Regardless, appropriate management of catheter-related bacteremia (CRB) is essential, because the consequences can be severe. Aggressive treatment may be required to avoid hematogenous complications such as infective endocarditis, osteomyelitis, and epidural abscesses.[@b1-ijnrd_01_01]

Hematogenous osteomyelitis in the adult usually localizes to the bones of the axial skeleton, most commonly the vertebral bodies and intervertebral discs.[@b2-ijnrd_01_01] A literature review revealed few cases of pelvic osteomyelitis in adults. While infections of the pubic symphysis, sacro-iliac joints, and ischia have been reported in adults, they are usually associated with specific risk factors such as uro-gynecological surgery, mycobacterial infection, and trauma.[@b2-ijnrd_01_01],[@b8-ijnrd_01_01]--[@b13-ijnrd_01_01]

We report a case of osteomyelitis of the entire right hemipelvis in a hemodialysis (HD) dependent patient with methicillin-resistant S*taphylococcus aureus* (MRSA) bacteremia secondary to TCC infection after repeated attempts at catheter salvage.

Case report
===========

A 26-year-old Caucasian male with end stage renal disease (ESRD) on hemodialysis was referred to our outpatient clinic to be evaluated for renal transplantation. He had been initiated on HD 6 months previously, after presenting with ESRD. Renal biopsy at that time showed extensive glomerulosclerosis. His medical history was remarkable for a childhood seizure disorder, chronic lower back pain attributed to an L5-S1 herniated disk, and an allergy to penicillin. He denied a history of intravenous drug abuse and his only surgery had been the placement of a TCC for HD. His medications included carvedilol, sevelamer, nifedipine, and oxycodone/acetaminophen.

On initial examination his blood pressure was 128/68 mmHg and heart rate was 111 beats per minute. He was febrile to 102.5 °F (39.2 °C). His physical exam was remarkable for crackles at the left lung base, a grade III/VI systolic ejection murmur, anasarca, and localized erythema about the TCC insertion without frank purulence or discharge. Laboratories demonstrated a white blood cell count 17.8 × 10^3^/μL (18 × 10^9^/L), hemoglobin 7.1 g/dL (71 g/L), blood urea nitrogen 32 mg/dL (11.4 mmol/L), creatinine 5.19 mg/dL (396 μmol/L), alkaline phosphatase (AP) 158 U/L, erythrocyte sedimentation rate 86 mm/hr (normal \< 19), and C-reactive protein (CRP) 4.99 mg/dL (normal \< 0.50). Blood cultures grew *S. aureus* resistant to oxacillin (MRSA) in all bottles and vancomycin therapy was initiated followed by removal of the TCC.

Additional history revealed multiple "changes" of his HD catheter over the preceding 4 months for "line infections". It is unclear if these attempts at catheter salvage involved wire-changes, but the patient denied a catheter-free interval or change of catheter location during that period.

Two months previously, he had reported progressive back and right hip pain with ambulation. Radiographs of the right hip and femur demonstrated no bony or soft tissue abnormalities, and an MRI of the lumbar spine demonstrated a disc herniation at L5-S1 with apparent compression of the right S1 nerve root. Gradually he developed weakness of the right lower extremity and one month later was wheelchair dependent. He denied paresthesias or incontinence, and because of the progressive nature of his symptoms, was scheduled for an elective laminectomy before renal transplant.

On arrival at our institution, the neurosurgery department was consulted to assess his pain and weakness and to evaluate for epidural abscess given the known disk herniation in the setting of bacteremia. They concluded that the disc herniation was an incidental finding unrelated to his presentation. Concomitant radiographs ([Figure 1A](#f1-ijnrd_01_01){ref-type="fig"}), computed tomography ([Figure 1B](#f1-ijnrd_01_01){ref-type="fig"}), and magnetic resonance imaging (MRI) demonstrated gross osteomyelitis and pyoarthrosis involving the right ilium, acetabulum, pubis, and ischium with severe edema and multiple abscesses throughout the soft tissue with no involvement of the left hemipelvis or sacroiliac joints.

Several other foci of hematogenous infection were identified during his admission including septic pulmonary emboli, ventriculitis, and neuroretinitis, although trans-esophageal echocardiography demonstrated no evidence of infective endocarditis. Hip joint aspirations were nondiagnostic with negative gram stain and culture, but given the blood cultures and multiple foci of hematogenous dissemination, MRSA was presumed to be the causative organism. Given the extent of the infection, surgical debridement was not favored as an option as it would necessitate a right hemipelvectomy.

The TCC was replaced once his blood cultures had cleared, and on the advice of the Infectious Disease service, rifampin was added to the vancomycin. After 4 weeks of therapy his functional status vastly improved, and he was able to ambulate with the use of orthotics. He was eventually discharged from the hospital with vancomycin to be dosed at HD. Repeat CT scan after 6 weeks of therapy demonstrated spread of osteomyelitis to the right sacroiliac joint, but overall improvement and resolution of the abscesses. At that time, his labs demonstrated a decrease in AP to 91 U/L and down trending CRP of 3.78 mg/dL.

Discussion
==========

Bacteremia is a common complication resulting from the use of TCC with an incidence of approximately 3 per 1000 catheter-days.[@b1-ijnrd_01_01],[@b3-ijnrd_01_01]--[@b5-ijnrd_01_01] Secondary hematogenous infections such as endocarditis, osteomyelitis, and epidural abscess have especially high costs in morbidity and mortality, and typically require aggressive treatment measures.[@b1-ijnrd_01_01] Nissenson et al found that osteomyelitis occurred in 1.9% of HD patients admitted with *S. aureus* septicemia and was associated with a significantly increased length of stay (23.9 vs 13.3 days; p \< 0.05) and Medicare cost (\$26,725 vs \$18,476; p \< 0.05), compared with bacteremic patients with no complications.[@b14-ijnrd_01_01] Four independent risk factors (MRSA bacteremia, permanent foreign body, HD dependence, and a delay or failure to remove a central venous catheter) have been associated with hematogenous complications of CRB.[@b2-ijnrd_01_01] While society guidelines for CRB offer catheter salvage as an option in certain patients,[@b6-ijnrd_01_01],[@b7-ijnrd_01_01] salvage therapy frequently fails to clear the infection, especially with MRSA.[@b3-ijnrd_01_01] Additionally, *S. aureus* infection has been found to be an independent risk factor for TCC salvage failure and the development of metastatic infections.[@b3-ijnrd_01_01],[@b8-ijnrd_01_01],[@b15-ijnrd_01_01]

Recent studies suggest that TCC salvage has a high failure rate in bacteremic patients, because systemic antibiotics are unable to penetrate the biofilm coating the catheter lumen.[@b3-ijnrd_01_01] Substituting the catheter for a guidewire appears to be a reasonable alternative given that the site is preserved, the biofilm removed, and a decreased incidence of treatment failure and serious secondary infections have been described.[@b1-ijnrd_01_01]

Our patient reported "multiple changes" of his TCC, and it is possible that his initial infection never cleared. Further attempts at salvage should have been abandoned in favor of catheter removal with replacement in a different site. Unfortunately, as demonstrated here, the consequences of CRB and failed salvage can be catastrophic.

Osteomyelitis of the pelvis is not uncommon in the pediatric population, but is extremely rare in adults, with most infections affecting the pubic symphysis or sacro-iliac joints. These cases comprise less than 1% of all cases of hematogenous osteomyelitis.[@b8-ijnrd_01_01] Most cases of pelvic osteomyelitis reported demonstrate infection isolated to single pelvic bones with distinct risk factors for each site. For example, infection of the pubic symphysis is generally a complication of uro-gynecological surgery, prolonged bladder catheterization, pregnancy, IVDA, trauma, diabetes, or intense athletic competition.[@b2-ijnrd_01_01],[@b8-ijnrd_01_01]--[@b12-ijnrd_01_01] Infection of the ischium is most commonly due to Mycobacteria with one case of pseudomonal infection reported after radical bladder surgery, and infection of the ilium has been reported in bacteremic children, with no reports in adults.[@b2-ijnrd_01_01],[@b13-ijnrd_01_01],[@b16-ijnrd_01_01]--[@b18-ijnrd_01_01] Osteomyelitis simultaneously infecting multiple bones of the pelvis is rare, but has been reported in children.[@b19-ijnrd_01_01]

Based on the time course of the patient's symptoms, the diagnosis of osteomyelitis could have been delayed, and the extent of disease may represent contiguous spread of the original focus of infection. Pelvic osteomyelitis is often characterized by vague symptoms of poorly defined hip pain, limited range of motion, and difficulty with ambulation.[@b15-ijnrd_01_01],[@b19-ijnrd_01_01] Furthermore, the MRI of the lumbar spine could have confounded the clinical picture by providing an alternative explanation for his symptoms.

Due to its low incidence, pelvic osteomyelitis is not routinely considered in the differential diagnosis of an adult with hip pain. However, as demonstrated by this patient, the consequences of a delayed diagnosis can be severe. We recommend that pelvic osteomyelitis be considered in any hemodialysis patient with progressive, intractable hip or back pain in the setting of CRB. This case also emphasizes that failed catheter salvage techniques can have catastrophic consequences and should be used with caution and possibly not at all in all patients with MRSA CRB.
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![Pelvic radiograph. This pre-treatment radiograph demonstrates a diffuse lytic process within the right iliac wing extending into the acetabulum and right pubic rami.](ijnrd_01_01f1){#f1-ijnrd_01_01}

![Computed tomography of pelvis. These pre-treatment CT images demonstrate diffuse bony destruction with loss of normal cortical contour and trabeculations within the posterior aspect of the right ilium, right acetabulum, and right symphysis pubis.](ijnrd_01_01f2){#f2-ijnrd_01_01}
